WE CLAIM: 
Jc . A compound havii 



the structure; 

(R) 
I 

(A) m 
I 

(Z) 



; 4J 



and salts thereof where: 

R is R A or R B / where V is C^ 23 alkyl or alkenyl and R B is 
a steroid selected fitem the group consisting of 
stigmasterol, ergostetol and cholic acid; 

m is 0 or 1, where m i\> 0 when Z is Z 16 or Z 17 and m is 1 
when Z is Z x -Z 15 and Z 18 

A is selected from any \>f A x -A 3 where: 



A x is 



R" - D B -CH 



CH 7 - E 



where D A is bonded to 
R M , independently of R, 
or alkenyl and R B is 



anc 



sterc 



"S bonded to Z; 
or R B , where R A is C ± ^ 23 alkyl 
id selected from the group 
consisting of stigmasterol , Wgosterol and cholic acid; 
D A and D B , independently of oVe another, are selected from 
the group consisting of D x -D 3 Where: 

D, is -Y^CO-Y,-, wherfe Y 1 and Y 2 , independently 
of one another, are 0\and NH, and wherein at 
least one of Y 1 and Y 2 Vs NH; 



D 2 is -CH=CH-0-; and 



D 3 is -O- or -C0 2 -; 
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is selected from the group consisting of E 1 -E 3 where 



E x is 



W 2 

where W x and W 2 , independently of one another, are C^.^ 
alkyl, alkenyl or aryl ; q is 1 to 6; 

E 2 is -PO- 4 -(CH 2 )V-NH-; and 

E, is -(PO- 4 ) r -[inbsitol]-NH-, where r is 1 or 2; 



A 2 is 



r 



CH 2 — B^ 



where B A -B C , independe 
from the group consi 
wherein at least one 
is B 2/ and at least 



ftlV of one ajnother, are selected 
:ing\ of the /ollowing groups B 1 -B 4 , 
B lf at least one of B A -B C 



of B\-B c 
ne of \ 



-B r is B, or B 4 , where 



B ± is -OH; 

B 2 is -NH-R, wher^ R is C x _ 23 alkyl, alkenyl or 
acyl ; 

B 3 is -0-Z or -NH-2J; and 
B 4 is -PCT 4 -(CH 2 ) 2 -NI^-Z; and 



is 



-NH-CH 2 - or -CO-N-Ri- ,\ where A is -NH-CH 2 - when R 



is cholic acid and A is ACO-N-Ri- when R is 
stigmasterol or ergosterdl ; where R ± is an alkyl, 
alkenyl, alkynl , alkoxy, acyl or alkylthio having 
from 1 to about 24 carbon atoms; and 
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where Z is selected\f rom the group consisting of Z X -Z 1S or 
Z 18 ; where : 



Z, 



z 4 
z 5 
z 6 
z 7 



is H except Where Vl 1 and W 2 are methyl; 
is - (CH 2 ) n -xA where n is 1-24 and X is selected 
from the group consisting of Br, Cl , I and F; 
is - (CH 2 ) n -NH 2 L n = 1-24; 
is -CH 2 -NH- (Crt 2 ) 3 -NH- (CH 2 ) 4 -NH 2 ; 
is -CH 2 -NH- (CHL) 3 -NH- (CH 2 ) 3 -NH- (CH 2 ) 3 -NH 2 ; 
is -CH 2 -NH- (CHi) n -NH 2 , n = 2-24; 
is -L-X where I is selected from the group 
consisting of branched or straight chain alkyl, 
alkenyl, cycloalkyl, aryl , alkoxy, thioalkyl 
and thioether groups having from 1 to about 24 
carbon atoms, and X is selected from the group 
consisting of--B-r4 — Gl^I , F, NH 2 and [ (NH 2 ) - 
(CH 2 )J m where n iW 2-24\nd m is 1-24; 
0 

H / 1 J ^ 

is -CH,-NH-C-CW- (fcH 2 ) 2 -NH- tfCH 2 ) 3 -NH 2 



JH- (CH a ) 3-NI 



[ 2 / 



IS 



o 



-CH 2 -NH-C; 



■CH- (CH 2 



NH-D 

where n - 1-24, D 1s\h or other groups attached 

by amide or alkyl amipo groups; 
Z 10 is a reporter molecule; 
Z n is a protein, peptide or\ polypeptide ; 
Z 12 is a polysaccharide; 

Z 13 is an amine or halide reactive group; 
0 



Z 14 is -C-CH- (CH 2 ) 3 -NH- (CH 2 ) 3 



-NI 



NH- (CH 2 ),-NH 
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Z 15 is -C-Ck- (CH 2 ) n -NH 2 



NH-D 

n = 1-24, d\s H or other groups attached by amide 
or alkyl aminb groups; and 
Z in is a nucleic acid binding substance, 

2. The compound of claim 1 wherein A is A 3 

3. The compound of clain\ 2 wherein A 3 is -CO-N-R^ and R B is 
stigmasterol . 



4 . 



The compound of claim £ wherein A 3 is -CO-N-R x - and R B is 
ergosterol . 



5. The compound of claim 11 wherein D is D 3 - 



The compound of claim__5- 
E,. 



dl^rein R is R A , A is A 1 and E is 



A composition for transf ebting a q 
which comprise a nucleic &cid a.nc 
according to claim 1 . 



11 with a nucleic acid 
one or more compounds 



A lipid aggregate which comprises one or more compounds 
of claim 1. 

A kit for preparing a lipid \aggregate comprising one or 
more cationic lipids according to claim 1 



10. A method for transf ecting a call comprising the step of 
contacting the cell with a lipid aggregate comprising a 
nucleic acid and a compound according to claim 1 . 
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*f. A compound ha\ing the repeating structure: 



(z: 



n 



s=sJ 



12 



\ 



13 



14 



15 , 



16 



and salts thereof whWe, 

n is an integer rang&g jrom 2 to about 2,000; 
R is R A or R B , where k^Ws Cl .„ alkyl or alkenyl and R B is 
a steroid selected ffcm\the group consisting of 
stigmasterol, ergosteroA and cholic acid; and 
Z is selected from the g\oup consisting of an amino acid 
and a monosaccharide 

A compouna\according to claim ^ where Z is a basic amino 
acid. \ 

A compound according to claim 12 where Z is selected from 
the group of amino acids consisting of ornithine, lysine, 
arginine and histidine. 

A compound according to claim 12 where Z is L-orni thine. 

A compound according to claim 14 where Z xs a sugar 
having froV 3 to about 7 carbon atoms . 

A compound according to claim 15 where said sugar 
comprises a cationic substituent. 



17. A compound according to claim 16 where said cationic 
substituent is a tertiary amine. 



18 . 



A compound according to claim 16 where said cationic 
substituent is diethylaminoethyl . 
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19. A compound according to claim 16 where said sugar is 
glucose and said cationic substituent is 
diethylaminoethyl . 

20. A competition for transfecting a cell with a nucleic acid 



which cAmpriseSa nucleic acid and one or more compounds 



according^ to claim >3T 



A lipid aggregate which comprises one or more compounds 



of claim >i , 



A method for transfecting a cell comprising the step of 
contacting the\cell with a lipid aggregate- comprising a 
nucleic acid an\ one or more compounds according to claim 



>4< 

A method for tran 
contacting the ce 
nucleic acid and 
structure : 



and salts thereof 



R is R A or R B/ whei 




1 comprising the step of 
d aggregate comprising a 
ationic lipids having the 



ilkyl or alkenyl and R B is 
a steroid selected from the g^pup consisting of 
stigmasterol , ergosterol and chplic acid; 



m is 0 or 1, where m is 0 when Z \is Z 16 or Z 17 and m is 1 
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when Z is Z X -Z 1S and Z 18 ; 

A is selected from any of A 1 -A 2 where: 



A x is 



- D A -CH 2 



R» - D R -CH 




where D A is bonded to R land E is bonded to Z; 
R», independently of R, \±s R A or R B/ where R A is alkyl 
or alkenyl and R B is a stleroid selected from the group 
consisting of stigmasteroi, ergosterol and cholic acid; 
D a and D R , independently of one another, are selected from 
the group consisting of B x \d 2 where: 



D 1 is -Yi-CO-Ya-, where^J^and Y 2/ independently 
of one another, ar^ 0~1=md NH, and wherein at 
least one of Y x and\Y 2 is M;/and 



D 2 is -CH=CH-0|; \ 



/ \ 

E is selected from the group consisting of E 1 -E 3 where 



E-, is W x \ 

i \ 

-N*-(CH s ) a - \ 

where W x and W 2 , independently of one another, are 
alkyl, alkenyl or aryl ; q is 1 to 6; 
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E 2 is -PO- 4 A(CH 2 ) 2 -NH-; and 

E, is -(PO- 4 )Vtino S itol]-NH-, where r is 1 or 2; and 



A 2 is 




CH,-B C 



where B A -B C , independently of one another, are selected 
from the group consisting of the following groups Bl -B 4 , 
wherein at least one of B A -B C is B 1( at least one of B A -B C 
is B 2/ and at least one o'f B A -B C is B 3 or B 4> where: 



B-L is - OH; 

B 2 is -NH-R, wheje R is C^alkyl, alkenyl or 
acyl ; 

B is -O-Z or -NH-Z; and 



B 4 is -PO- 4 -(CH 2 )i-NH-Z; and 



where Z is selected from the group consisting of Zl -Z l5 or 
Z 18 ; where: 



Z 2 

Z 3 
Z 4 
Z 5 
Z 6 



is H except where W, a\d W 2 are methyl; 
is -(CH 2 ) n -X, where n ±\ 1-24 and X is selected 
from the group consisting of Br, Cl , I and F; 
is -(CH 2 ) n -NH 2 , n = 1-24 ;\ 
is -CH 2 -NH- (CH 2 ) 3-NH- (CH 2 ) 4 -NH 2 ; 
is -CH 2 -NH- (CH 2 ) 3-NH- (CH 2 ) 3 -NH- (CH 2 ) 3 -NH 2 ; 
is -CH 2 -NH- (CH 2 ) n -NH 2 , n = 2.-24; 
is -L-X where L is selected from the group 
consisting of branched or straight chain alkyl, 

\ 

i 
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alkenylAcycloalkyl, aryl , alkoxy, thioalkyl 
and thioether groups having from 1 to about 24 
carbon atoVs, and X is selected from the group 
consisting V>f Br, CI, I, F, NH 2 and [ (NH 2 ) - 
(CH 2 )J m where n is 2-24 and m is 1-24; 
Q 



is -CH 2 -NH-C\CH- (CH 2 ) 2 -NH- (CH 2 ) 3 -NH 2 

,1 

\NH - ( CH 2 ) 3 - NH 2 ; 



^10 



is -CH 2 -NH-C-CHA (CH 2 ) n -NH 2 

I \ 

NH-b 

where n = 1-24, E) is H or other groups attached 
by amide or a Iky ^ amino groups; 
is a reporter molecule; 



is a protein, pept idernr _ poT^peptide ; 



Z 12 is a polysaccharide; 



is an amine or halidefl reactive group; 




Z ia is -C-CH- (CH 2 ) 3 -NH- (GH 2 ) 3 \NH 2 
I 

NH- (CH 2 ) 3 -NH 2 ; 



0 



Z 15 is -C-CH- (CH 2 ) n -NH 2 



NH-D 




where n = 1-24, D is H or other groups attached by 
de or alkyl amino groups; and\^ 



ami 



Z 18 is a nucleic acid binding substance. 
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The method of claim 23 wherein in the cationic lipid when 
A is A 2 , Z is Z 14 . 




A composition for transfecting a cell with a nucleic acid 
which\comprises a cationic lipid of claim 1 capable of 
completing said nucleic acid to be transfected into said 
cell, and a transf ection-enhancing agent selected from 
the groun consisting of an enveloped virus, a membrane 
virus, a v^Lral component, and a non- viral fusagenic 
compound . 



26. A composition according to claim 25 wherein said 

transf ection-enhancing agent is an enveloped virus, and 
wherein said enveloped virus is an alphavirus. 



27. A composition according to claim 26 wherein said 
alphavirus is Semliki Forest virus. 



fk 2 8 



29. 



A composition according to claim 25 wherein said 

\ ^ ^ 

transf ection-enhancing agent is a viral component and 
wherein said viral comp^nen: is selected from the group 



.e^ii 



consisting of viral proteUn'a^-efrvelope fusion peptides, 
viral spike glycoproteins \jviral peptides of viral spike 
glycoproteins, and viral envelope fragments containing 
embedded viral protein. 

A composition according to claim 25 wherein said 
transf ection-enhancing agent is\a non-viral fusagenic 
peptide . 



30. A method for transfecting a cell comprising the steps of 
contacting the cell with a transfecting composition of 
claim 25. 
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